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INTRODUCTION 


The Exobiology Program, within the Office of Space Science and 
Applications of the National Aeronautics and Space Administration, 
is an integrated program to methodically investigate those processes 
that may have been responsible for, or related to, the origin, 
evolution, and distribution of life in the universe. 

This report contains a listing of 1985 publications emanating 
from research supported by the Exobiology Program. Our intent in 
compiling this report is twofold: we want to provide the scientific 

community with an annual publication listing (as we have done since 
1975) of current NASA-supported research in this field, and we hope 
to stimulate the exchange of information and ideas among scientist 
working in the different areas of the program. 

Research supported by the Exobiology Program is explored in the 
areas of Chemical Evolution , Organic Geochemistry , Origin and 
Evolution of Life , Planetary Environments , Life in the Universe , 
and Search for Extraterrestrial Intelligence (SETI) . 


EACH AREA IS DEFINED AS FOLLOWS: 

CHEMICAL EVOLUTION focuses on the non-biological synthesis 
of biologically significant organic molecules under con- 
ditions presumed to have existed on the primitive earth or 
on any primitive planet before the advent of life. 

ORGANIC GEOCHEMISTRY involves: 1) analyzing ancient terres- 
trial rocks for organic molecules and inclusions of biolog- 
ical origin, and 2) developing techniques to isolate organic 
matter of biological origin from that of non-biological 
origin . 

ORIGIN AND EVOLUTION OF LIFE includes studies of: 1) the 
origin of essential life processes and systems including the 
nucleic acid and protein biopolymers, mechanisms, genetic 
information transfer, energy collection and cellular and 
subcellular structures, and 2) the evolution of primitive 
microbial ecologies. 

PLANETARY ENVIRONMENTS includes: 1) characterizing microor- 
ganisms capable of surviving and/or growing in extreme con- 
ditions approaching those of planetary environments, 2) de- 
veloping methodologies and techniques to detect and charac- 
terize life-related molecules in extraterrestrial environ- 
ments, and 3) developing methods to determine planetary 
environmental characteristics important for chemical evolu- 
tion processes. 

LIFE IN THE UNIVERSE involves research and analysis in two 
distinct but related areas: 1) forms, abundances, and reac- 
tivity of the biogenic elements and 2) effect of planetary, 
solar, and astrophysical phenomena on evolution of complex 
lif e . 


l 


SEARCH FOR EXTRATERRESTRIAL INTELLIGENCE (SETI) involves the 
search for extraterrestrial intelligent life by detecting 
signals in the microwave region of the spectrum. 

This bibliography is divided into the six research areas noted 
above and a miscellaneous section. Within each research area, 
references are listed alphabetically by author. Authors who are 
principal investigators are identified by an asterisk. In addition, 
current addresses for all Principal Investigators are given in the 
Appendix. 

We wish to thank all the participants in the Exobiology Program 
for their cooperation in responding to our request for a listing of 
their 1985 publications. 


Donald L. DeVincenzi 
November 1986 
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| BANIN*, A.; LAWLESS*, J.G.; MAZZURCO, J. ; CHURCH, F.M.; 

Imargulies, L.; ORENBERG*, J.B. 

pH Profile of the Adsorption of Nucleotides onto Montmoril Ionite. 
II. Adsorption and Desorption of 5' -AMP in Iron-Calcium 
Montmorillonite Systems. 

Oriqins of Life 
15(2): 89-101, 1985. 

I (GWU 6478) 

BIEMANN* , K.; GIBSON, B.W.; MATHEWS, W.R. ; PANG, H. 

The Determination of Protein Structure with 
the Aid of Mass Spectrometry. 

In: Mass Spectrometry in the Health and Life Sciences 
(Burlingame, A.L., Castagnoli, N. , Jr., Eds.). 

| Amsterdam, The Netherlands: Elsevier Science Publishers 
B.V. , p. 239-264, 1985. 

1 (GWU 6693) 

BONNER*, W.A.; HALL, H.; CHOW, G. ; LIANG, Y. ; LEMMON, R.M. 

The Radiolysis and Radioracemizat ion of Amino Acids on Clays. 
Origins of Life 
15(2): 103-114, 1985. 

(GWU 6448) 

CANUTO, V.M.; LEVINE*, J.S.; IMHOFF, C.L.; GOLDMAN, I.; 

I AUGUSTSSON, T.R.; HUBICKYJ, 0. 

! The Young Sun, The Early Earth and the Photochemistry of 
Oxygen, Ozone and Formaldehyde in the Early Atmosphere. 

1 In: Chemical Events in the Atmosphere and Their 

Impact on the Environment , Proceedings of the Conference 
on Chemical Events in the Atmosphere and Their Impact 
on the Environment , Rome, Italy, November 7-11, 1983. 

J Rome, Italy: Pontifical Academy of Sciences, p. 51-102, 1985. 
j (GWU 6638) 

i CHANG*, S. 

Origin of Life. 

In: The Global Sulfur Cycle (Sagan, D., Ed.). 

Washington: NASA, Headquarters, p. 11-13, 1985. 
i (NASA-TM-87570 ) (GWU 6395). 

CORIGLIANO-MURPHY, M.A.; LIANG, X.; PONNAMPERUMA* , C.; DALZOPPO, 
j D.; FONTANA, A.; KANMERA, T.; CHAIKEN , I.M. 

Synthesis and Properties of an all-D Model Ribonuclease S-peptide 
International Journal of Peptide and Protein Research 
25(3) : 225-231, 1985. 

(GWU 6832) 

COYNE*, L.M. 

A Possible Energetic Role of Mineral 
Surfaces in Chemical Evolution. 

Origins of Life 
15(3): 161-206, 1985. 

(GWU 6683) 


preceding page blank not filmed 
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COYNE*, L.M. 

Clay Energetics in Chemical Evolution (Abstract). 

In: Second Symposium on Chemical Evolution and the 
Origin and Evolution of Life, NASA Ames Research Center, 

Moffett Field, CA, July 23-26, 1985. 

Moffett Field, CA: NASA, Ames Research Center, 
p. 65, 1985. (NASA-CP-2425 ) 

(GWU 6766) 

FERRIS*, J.P. 

Photolysis Products of CO, NH 3 and H 2 0 and Their Significance to 
Reactions on Interstellar Grains (Abstract). 

In: Second Symposium on Chemical Evolution and the 
Origin and Evolution of Life, NASA Ames Research Center, 

Moffett Field, CA, July 23-26, 1985. 

Moffett Field, CA: NASA, Ames Research Center, 
p. 44, 1985. (NASA-CP-2425) 

(GWU 6779) 

FERRIS*, J.P.; KHWAJA, H. 

Laboratory Simulations of PH 3 Photolysis in the 
Atmospheres of Jupiter and Saturn. 

Icarus 

62: 415-424, 1985. 

(GWU 6704) 

FOLSOME*, C.E. 

Photochemical Reactions of Various Model 
Protocell Systems (Abstract). 

In: Second Symposium on Chemical Evolution and the 
Origin and Evolution of Life, NASA Ames Research Center, 

Moffett Field, CA, July 23-26, 1985. 

Moffett Field, CA: NASA, Ames Research Center, 
p. 77, 1985. (NASA-CP-2425) 

(GWU 6790) 

HARTMAN*, H.H . 

Origin of Life and Iron-rich Clays (Abstract). 

In: Second Symposium on Chemical Evolution and the 
Origin and Evolution of Life , NASA Ames Research Center, 

Moffett Field, CA, July 23-26, 1985. 

Moffett Field, CA: NASA, Ames Research Center, 
p. 64, 1985. (NASA-CP-2425) 

(GWU 6768) 

HARTMAN*, H. ; VICHNIAC, G.Y. 

Inhomogeneous Cellular Automata (INCA). 

In: Disordered Systems and Biological Organization 
(Bienenstock , E., Fogelman, F., Weisbuch, G., Eds.). 

New York: Springer-Verlag , 5 P. , 1985. 

(GWU 6964) 

HARTMAN*, H. ; LAWLESS*, J.G.; MORRISON, P. 

Search for the Universal Ancestors . 

Moffett Field, CA: NASA, Ames Research Center, 

129 P., 1985. (NASA-SP-477 ) 

(GWU 6401). 
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HEGSTROM, R.A. ; RICH*, A.; VAN HOUSE, J. 

New Estimates of Asymmetric Decomposition of 
Racemic Mixtures by Natural Beta-radiation Sources. 

Nature 

313(6001): 391-392, 1985. 

(GWU 6321) 

HENRY, T. ; THOMPSON, W.R. ; FLYNN, L.; KHARE*, B.N.; 
MURRAY, B.G.J.P.T. ; SAGAN*, C. 

Gas Phase Organic Synthesis in an N 2 /CH ,, Flow System: 

A Titan Simulation (Abstract). 

Bulletin of the American Astronomical Society 
17(3): 742, 1985. 

(GWU 6967) 

KASTING*, J.F. 

Climatic Consequences of Very High C0 2 Levels 
in Earth's Early Atmosphere (Abstract). 

In: Second Symposium on Chemical Evolution and the 
Origin and Evolution of Life , NASA Ames Research Center, 
Moffett Field, CA, July 23-26, 1985. 

Moffett Field, CA: NASA, Ames Research Center, 
p. 105, 1985. (NASA-CP-2425 ) 

(GWU 6817) 

KASTING*, J.F. 

Photochemical Consequences of Enhanced CO^ Levels 
in Earth's Early Atmosphere. 

I n : The Carbon Cycle and Atmospheric COf : Natural 
Variations Archean to Present (Geophysical Monograph 32). 
Washington, D.C.: American Geophysical Union, p. 612-622, 
(GWU 6854) 

KASTING*, J.F. 

Greenhouses and Glaciers: Climatic Change and 
the Continuously Habitable Zone Around the Sun. 

Planetary Report 
5(1): 12-15, 1985. 

(GWU 6856) 

KASTING*, J.F.; RICHARDSON, S.M. 

Seafloor Hydrothermal Activity and Spreading Rates: 

The Eocene Carbon Dioxide Greenhouse Revisited. 
Geochimica et Cosmochimica Acta 
49(12): 2541-2544, 1985. 

(GWU 6853) 

KASTING*, J.F.; HOLLAND*, H.D.; PINTO, J.P. 

Oxidant Abundances in Rainwater and the Evolution 
of Atmospheric Oxygen. 

Journal of Geophysical Research 
90 ( D6 ) : 10497-10510, 1985. 

(GWU 6606) 


1985. 
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KHARE*, B.N.; HENRY, T.; THOMPSON, W.R.; MURRAY, B.G.J.P.T.; 
FLYNN, L.; SAGAN*, C. 

Stratospheric Tholins in the Outer Planets: Synthesis 
by Coronal/Plasma Discharge in H,,CH 4 Flows (Abstract). 

Bulletin of the American Astronomical Society 
17(3): 708, 1985. 

(GWU 6965) 

KOBAYASHI, K. ; PONNAMPERUMA* , C. 

Trace Elements in Chemical Evolution, I. 

Origins of Life 
16(1): 41-55, 1985. 

(GWU 6985) 

KOBAYASHI, K.; PONNAMPERUMA*, C. 

Trace Elements in Chemical Evolution. II: Synthesis 
of Amino Acids Under Simulated Primitive Earth 
Conditions in the Presence of Trace Elements. 

Origins of Life 
16(1): 57-67, 1985. 

(GWU 6986) 

LAHAV*, N. 

The Synthesis of Primitive 'Living' Forms: Definitions, 

Goals, Strategies and Evolution Synthesizers. 

Origins of Life 
16(2): 129-149, 1985. 

(GWU 6987) 

LAHAV*, N.; COYNE*, L.; LAWLESS*, J.G. 

Characterization of Dehydration-induced 
Luminescence of Kaolinite. 

Clays and Clay Minerals 
33(3): 207-213, 1985. 

(GWU 6682) 

LAWLESS*, J.G. ; BANIN*, A.; CHURCH, F.M.; MAZZURCO, J.; HUFF, R. ; 
KAO, J.; COOK, A.,* LOWE, T.; ORENBERG*, J.B.; EDELSON, E. 
pH Profile of the Adsorption of Nucleotides onto 
Montmorillonite . I. Selected Homoionic Clays. 

Origins of Life 
15(2): 77-88, 1985. 

(GWU 6695) 

LEVINE*, J.S.; EDITOR. 

The Photochemistry of Atmospheres: Earth , 

The Other Planets, and Comets . 

Orlando, FL: Academic Press, Inc., 518 P., 1985. 

(GWU 6852) 

LEVINE*, J.S. 

The Photochemistry of the Early Atmosphere. 

In: The Photochemistry of Atmosphere: Earth, 

The Other Planets, and Comets (Levine, J.S., Ed.). 

Orlando, FL: Academic Press, Inc., p. 3-38, 1985. 

(GWU 6637) 
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LEVINE*, J.S.? AUGUSTSSON, T.R. 

The Photochemistry of Biogenic Gases in the Early 
and Present Atmosphere. 

Origins of Life 
15: 299-318, 1985. 

( GWU 6636) 

LEVINE*, J.S.; TENNILLE, G.M.; TOWE , K.M.; KHANNA, R.K. 

The Production of Trace Gases by Photochemistry 
and Lightning in the Early Atmosphere (Abstract). 

In: Second Symposium on Chemical Evolution and the 
Origin and Evolution of Life , NASA Ames Research Center, 
Moffett Field, CA, July 23-26, 1985. 

Moffett Field, CA: NASA, Ames Research Center, 
p. 47, 1985. (NASA-CP-2425 ) 

(GWU 6777) 

MACKLIN, J.W.; WHITE*, D.H. 

Infrared Spectroscopic Studies of the Effect 
of Elevated Temperature on the Association 
of Pyroglutamic Acid with Clay and Other Minerals. 
Spectrochimica Acta 
41A( 6 ) : 851-859, 1985. 

(GWU 6962) 

MELNICK, J.L.; OCHOA, S.; ORO'* , J.; VOLUME EDS. 

Viruses, Oncogenes and Cancer . 

In: Progress in Medical Virology , Volume 32 (Melnick, 

J. L. , Series Ed . ) . 

New York: Karger, 222 P. , 1985. 

(GWU 6961) 

MILLER*, S.L. 

Clathrate Hydrates in the Solar System. 

In: Ices in the Solar System (Klinger, J., Ed.). 

Dordrecht, Holland: D. Reidel Publishing Co., p. 59-79, 1985. 
(GWU 6692) 

MURRAY, B.G.J.P.T.; KHARE*, B.N.; THOMPSON, W.R. ; 

FLYNN, L.; SAGAN*, C. 

Ices in the Outer Solar System: Spectra 
of Irradiation Products (Abstract). 

Bulletin of the American Astronomical Society 
17(3): 723, 1985. 

(GWU 6968) 

ORENBERG*, J.; LAHAV* , N. 

Adsorption and Condensation of Amino Acids and 
Nucleotides with Soluble Mineral Salts (Abstract). 

In: Second Symposium on Chemical Evolution and the 
Origin and Evolution of Life , NASA Ames Research Center, 
Moffett Field, CA, July 23-26, 1985. 

Moffett Field, CA: NASA, Ames Research Center, 
p. 67, 1985. (NASA-CP-2425) 

(GWU 6841) 
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ORENBERG*, J.B.; CHAN, S.; CALDERON, J. ; LAHAV* , N. 

Soluble Minerals in Chemical Evolution. I. Adsoption of 
5 '-AMP on CaS0 4 - A Model System. 

Origins of Life 
15(2): 121-129, 1985. 

(GWU 6623) 

ORENBERG*, J.B.; CHAN, S.; CHOW, J. ; GARNER, D. ; 

LAZARD, D.; LAHAV*, N. 

Adsorption and Condensation of Monomeric and Oligomeric Amino 
Acids and Nucleotides with Soluble Mineral Salts: A Chemical 
Evolution Experiment (Abstract). 

In: 1985 Pacific Conference on Chemistry and Spectroscopy , 

San Francisco, CA, October 9-11, 1985. (Abstract #EE4 ) 

(GWU 6698) 

ORGEL*, L.E. 

Molecular Replication (Abstract). 

In: Second Symposium on Chemical Evolution and the 
Origin and Evolution of Life, NASA Ames Research Center, 
Moffett Field, CA, July 23-26, 1985. 

Moffett Field, CA: NASA, Ames Research Center, 
p. 72, 1985. ( NASA-CP-24 25 ) 

(GWU 6761) 

0R0*, J.; ARMANGUE, G. ; MAR, A. 

The Principle of Cooperation and Life's 
Origin and Evolution (Abstract). 

In: Second Symposium on Chemical Evolution and the 
Origin and Evolution of Life , NASA Ames Research Center, 
Moffett Field, CA, July 23-26, 1985. 

Moffett Field, CA: NASA, Ames Research Center, 
p. 78, 1985. (NASA-CP-2425 ) 

(GWU 6767) 

PINTO, J.P.; LUNINE, J.I.; KIM, S.-J.; YUNG*, Y.L. 

The D to H Ratio on Titan and the Planets: Implications for 
Origin and Evolution of Planetary Atmospheres (Abstract). 

In: Second Symposium on Chemical Evolution and the 
Origin and Evolution of Life, NASA Ames Research Center, 
Moffett Field, CA, July 23-26, 1985. 

Moffett Field, CA: NASA, Ames Research Center, 
p. 49, 1985. (NASA-CP-2425) 

(GWU 6776) 

PONNAMPERUMA* , C. 

Louis Pasteur and the Origin of Life. 

In: World's Debt to Pasteur . 

New York: Alan R. Liss, Inc., p. 117-130, 1985. 

(GWU 6990) 
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j PONNAMPERUMA* , C . 

I Synthesis and Analysis in Chemical Evolution (Abstract), 
i In: Second Symposium on Chemical Evolution and the 
! Origin and Evolution of Life , NASA Ames Research Center, 

Moffett Field, CA, July 23-26, 1985. 

Moffett Field, CA: NASA, Ames Research Center, 
i p. 62, 1985. (NASA-CP-2425 ) 

(GWU 6770) 

I 

PONNAMPERUMA* , C . 

Synthesis and Analysis in Chemical Evolution. 

In: The Search for Extraterrestrial Life: 

Recent Developments (Papagiannis , M.D., Ed.). 

Dordrecht, Holland: D. Reidel Publishing Co., 

| p. 185-197, 1985. 

I (GWU 6982) 

PONNAMPERUMA*, C. 

The Track of Extraterrestrial Life Grows Warmer. 

Aerospace America 
23(4): 62-65, 1985. 

(GWU 6831) 

j PRINN,*, R.G. 

t The Volcanoes and Clouds of Venus, 
i Scientific American 
252(3): 46-53, 1985. 
i (GWU 6441) 

I 

| SAGAN*, C.; THOMPSON, W.R.; KHARE*, B.N. 

Titan's Organic Chemistry, 
j In: The Search for Extraterrestrial Life: 

, Recent Developments (Papagiannis, M.D., Ed.). 

! Dordrecht, Holland: D. Reidel Publishing Co., p. 107-121, 1985. 
j (GWU 6966) 

SAGAN*, C.; THOMPSON, W.R.; SQUYRES , S.W. ? KHARE*, B.N. 
Photometry, Multiple Light Scattering, and Lab Simulations: 
Constraints on the Structure of Titan's Haze/Cloud (Abstract). 
Bulletin of the American Astronomical Society 
17(3): 700, 1985. 

(GWU 6970) 

| SCHWARTZ, A.W.; ORGEL*, L.E. 
j Template-directed Polynucleotide Synthesis 
i on Mineral Surfaces. 

; Journal of Molecular Evolution 

21 ( 3 ) : 2 9‘9-To'd , 1985. 
j (GWU 6634) 

I 

i SCHWARTZ, A.W. ? ORGEL*, L.E. 

| Template-directed Synthesis of Novel, Nucleic 
i Acid-like Structures. 

Science 

1 228(4699): 585-587, 1985. 

, (GWU 6407) 
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STRIBLING , R.; MILLER*, S.L. 

Energy Yields in the Prebiotic Synthesis of Hydrogen 
Cyanide and Formaldehyde (Abstract). 

In : Second Symposium on Chemical Evolution and the 
Origin and Evolution of Life , NASA Ames Research Center, 
Moffett Field, CA, July 23-26, 1985. 

Moffett Field, CA: NASA, Ames Research Center, 
p. 61, 1985. ( NASA-CP-24 25 ) 

(GWU 6771) 

USHER*, D.A.; NEEDELS, M.C.; BRENNER, T. 

Stereoselective Aminoacy lat ion of RNA (Abstract). 

In : Second Symposium on Chemical Evolution and the 
Origin and Evolution of Life, NASA Ames Research Center, 
Moffett Field, CA, July 23-26, 1985. 

Moffett Field, CA: NASA, Ames Research Center, 
p. 73, 1985. (NASA-CP-2425 ) 

(GWU 6787) 

WAGENER, R. ; CALDWELL, J.; OWEN*, T.; KIM, S.-J.; 
ENCRENAZ, T.; COMBES, M. 

The Jovian Stratosphere in the Ultraviolet. 

Icarus 

63(2): 222-236, 1985. 

(GWU 6836) 

WALKER*, J.C.G. 

Carbon Dioxide on the Early Earth. 

Origins of Life 
16(2): 117-127, 1985. 

(GWU 6992) 

WALKER*, J.C.G. ; BRIMBLECOMBE , P. 

Iron and Sulfur in the Pre-biologic Ocean. 

Precambrian Research 
28(3-4): 205-222, 1985. 

(GWU 6755) 

WALKER*, J.C.G.; ZAHNLE , K.J. 

The Lunar Nodal Tide and the Distance to the Moon 
during the Precambrian Era (Abstract). 

In : Second Symposium on Chemical Evolution and the 
Origin and Evolution of Life, NASA Ames Research Center, 
Moffett Field, CA, July 23-26, 1985. 

Moffett Field, CA: NASA, Ames Research Center, 
p. 85, 1985. (NASA-CP-2425) 

(GWU 6798) 

WANG, W.; KOBAYASHI, K. ; PONNAMPERUMA* , C. 

Prebiotic Synthesis in a Mixture of Phosphine, 

Methane, Nitrogen and Water - The Possible 
Role of Chemical Evolution. 

Kexue Tongbae 
30: 281, 1985. 

(GWU 6991) 
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WEBER*, A.L. 

Alanine Synthesis from Glyceraldehyde and Ammonium 
Ion in Aqueous Solution. 

Journal of Molecular Evolution 
21(4): 351-355, 1985. 

(GWU 6635) 

WEBER*, A.L. 

Models of Glycolysis: Glyceraldehyde as a Source of Energy 
and Monomers for Prebiotic Condensation Reactions (Abstract). 
In: Second Symposium on Chemical Evolution and the 
Origin and Evolution of Life, NASA Ames Research Center, 
Moffett Field, CA, July 23-26, 1985. 

Moffett Field, CA: NASA, Ames Research Center, 
p. 74, 1985. (NASA-CP-2425 ) 

(GWU 6786) 

WHITE*, D.H.; KANAVARIOTI , A.; NIBLEY, C.; MACKLIN, J.W. 
Cooperation of Catalysts and Templates (Abstract). 

In: Second Symposium on Chemical Evolution and the 
Origin and Evolution of Life , NASA Ames Research Center, 
Moffett Field, CA, July 23-26, 1985. 

Moffett Field, CA: NASA, Ames Research Center, 
p. 69, 1985. (NASA-CP-2425) 

(GWU 6763) 
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ANDRAWES, F.; GIBSON*, E.K. 

| Pyrolysis Gas Chromatography - Helium Ionization Detection 
j (Abstract). 

In: Abstracts , 1985 Pittsburgh Conference and Exposition 
on Analytical Chemistry and Applied Spectroscopy , 

New Orleans, LA, Feb 25-March 1, 1985. 

Pittsburgh, PA: No. 761, 1985. 

(GWU 6620) 

I BAUR, M.E.; HAYES*, J.M.; STUDLEY, S.A.; WALTER, M.R. 

I Millimeter-scale Variations of Stable Isotope 

Abundances in Carbonates from Banded Iron-formations 
in the Hamersley Group of Western Australia. 

Economic Geology 
I 80(2): 270-282, 1985. 

| (GWU 6629) 

I 

BLAIR, N.7 LEU, A.; MUfiOZ , E.; OLSEN, J. ; KWONG, E.j 
DES MARAIS*, D.J. 

Carbon Isotopic Fractionation in Heterotrophic 
I Microbial Metabolism. 

Applied And Environmental Microbiology 
50(4): 996-1001, 1985. 
j (GWU 6845) 

CARR, L.P.; GIBSON*, E.K, JR.; PILLINGER, C.T. 

An Investigation of the Nitrogen Isotopic Composition 
of the Earth's Early Atmosphere (Abstract). 

In: Abstracts , British Isotope Geology Group 

Annual Meeting , Cambridge, England, January 7-9, 1985. 

Cambridge, England: University of Cambridge, 

Department of Earth Sciences, p. 3, 1985. 
j (GWU 6621) 

CRONIN*, J.R.; PIZZARELLO, S.; YUEN*, G.U. 

Amino Acids of the Murchison Meteorite: II. Five Carbon 
Acyclic Primary Beta-, Gamma-, and Delta-Amino Alkanoic Acids. 
Geochimica et Cosmochimica Acta 
49(11): 2259-2265, 1985. 

1 (GWU 6642) 

DES MARAIS*, D.J. 

| Carbon Exchange Between the Mantle and the Crust, 

■ and Its Effect Upon the Atmosphere: Today Compared 
| to Archean Time (Abstract). 

In: Second Symposium on Chemical Evolution and the 
j Origin and Evolution of Life , NASA Ames Research Center, 
j Moffett Field, CA, July 23-26, 1985. 

Moffett Field, CA: NASA, Ames Research Center, 
p. 81, 1985. ( NASA-CP-24 25 ) 

i (GWU 6791) 
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DES MARAIS*, D.J. 

Carbon Exchange Between the Mantle and the Crust, and Its 
Effect Upon the Atmosphere: Today Compared to Archean Time. 

In: The Carbon Cycle and The Atmospheric C0 2 : Natural Variations 
Archean to Present (Geophysical Monograph 32). 

Washington, D.C.: American Geophysical Union, p. 602-611, 1985. 

( GWU 6844) 

DES MARAIS*, D.J.; PETERSON, E.; KWONG, E.; BUI, H. 

Organic S 13 C Values Vary Slightly with Salinity in Microbial Mats 
at Guerrero Negro, Baja California Sur, Mexico: Implications for 
Stromatolite S 13 C Values (Abstract). 

In: Second Symposium on Chemical Evolution and the 
Origin and Evolution of Life, NASA Ames Research Center, 

Moffett Field, CA, July 23-26, 1985. 

Moffett Field, CA: NASA, Ames Research Center, 
p. 100, 1985. (NASA-CP-2425 ) 

(GWU 6813) 

FRY, B.; GEST, H. ; HAYES*, J.M. 

Isotope Effects Associated with the Anaerobic 
Oxidation of Sulfite and Thiosulfate by the 
Photosynthetic Bacterium, Chromatium vinosum . 

Ferns Microbiology Letters 
27(2): 227-232, 1985. 

(GWU 6630) 

GIBSON*, E.K., JR. 

Chemical Weathering of Soils from the Dry Valleys of 
Antarctica: A Terrestrial Analog of Martian 

Weathering Processes. 

In : Reports of Planetary Geology and Geophysics 
Program-1984 (Holt, H.E.; Watters, T.R.; Eds.). 

Washington, D.C.: NASA, Headquarters, p. 437-439, 1985. 
(NASA-TM-87563 ) (GWU 6553) 

GIBSON*, E.K.; MOORE, C.B.; PRIMUS, T.M.; LEWIS, C.F. 

Sulfur in Achondritic Meteorites. 

Meteoritics 

20(3): 503-511, 1985. 

(GWU 6614) 

GIBSON*, E.K., JR.; CARR, L.P.; GILMOUR, I.; PILLINGER, C.T. 
Earth's Early Atmosphere as Seen from Carbon and Nitrogen 
Isotopic Analysis of Archean Sediments (Abstract). 

In: Second Symposium on Chemical Evolution and the 
Origin and Evolution of Life, NASA Ames Research Center, 
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